Simultaneous assay for plasmin and DNase using radiolabeled human fibroblasts on microcarriers.
A critical step in tissue and wound repair is the removal of eschar--accumulation of denatured cellular and extracellular macromolecules. Enzymatic debridement using a combination of plasmin (fibrinolysin) and DNase has been successfully utilized on a variety of types of wounds. Monitoring the activity of these enzymes by measuring the rate of fibrinolysis, or by viscometric changes due to DNA hydrolysis, is exceedingly cumbersome, time consuming, and, at best, only semiquantitative. Although spectrophotometric assays using synthetic substrates offer several advantages, they do not allow extrapolation of the data to the more complex natural substrates encountered in vivo. We have, therefore, developed an in vitro radioisotopic assay for the simultaneous and quantitative measurement of the hydrolytic activity of both plasmin and DNase. Double labeled ([3H]thymidine, [14C]leucine) human dermal fibroblasts grown on microcarrier beads are utilized as sources of nucleic acid and protein substrates. The assay meets all the criteria of analytical validity, is sensitive and rapid, and is amenable to adaptation for analysis of other hydrolytic enzymes. The method offers a direct evaluation of the enzymatic debridement of wounds using actual human cellular substrates. Moreover, the microcarriers provide a greatly increased surface area for cell attachment and growth, are amenable to rapid separation from the cells by simple mechanical methods, and are ideally suited to analytical manipulations.